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Cover Image     

Combination of antioxidants and NFAT (nuclear factor of activated T cells) inhibitor protects 

auditory hair cells from ototoxic insult 

M. Sekulic‐Jablanovic, K. Voronkova, D. Bodmer, V. Petkovic 

Front cover: Auditory hair cell degeneration underlies hearing loss, and finding effective treatment has 
been a holy grail quest of hearing research. So far, a combination of antioxidants and other protective 
substances have proven successful to a limited extent. Our findings show that the combination of nuclear 
factor of activated T‐cells (NFAT) inhibitor and N‐acetylcysteine provides full protection from gentamicin 
damage in hair cells. The main advantage is that hair cell protection can be achieved using lower 
concentrations of each component, and thus decreasing their potential side effects. This approach could 
be beneficial as treatment not just in aminoglycoside‐induced ototoxicity, but in all cases of ROS‐induced 
cochlear damage, with noise‐induced hearing loss being one of them. 

Image content: Representative image of green phalloidin‐stained auditory hair cells of the cultured organ 
of Corti. 

 

Read the full article ‘Combination of antioxidants and NFAT (nuclear factor of activated T cells) inhibitor 

protects auditory hair cells from ototoxic insult’ by M. Sekulic‐Jablanovic, K. Voronkova, D. Bodmer, V. 

Petkovic, (J. Neurochem. 2020, vol. 154 (5), pp. 519–529) on doi:10.1111/jnc.14921 
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Editorial Highlight 

 

A sugar‐coated strategy to treat a rare neurologic disease provides a blueprint for 

a decoy glycan therapeutic and a potential vaccine for CoViD‐19  

Lawrence Steinman 

The present Editorial highlights a study by Aliu and colleagues, entitled “Selective inhibition of anti‐MAG 

IgM autoantibody binding to myelin by an antigen specific glycopolymer” published in the current issue of 

the Journal of Neurochemistry, in which the authors have developed a therapy directed to a highly 

specific target to treat a rare neurologic disease where a carbohydrate component of the myelin sheath is 

attacked by antibody. The targeted therapy specifically blocks the antibody from binding to a particular 

sugar on the myelin sheath. The authors' findings are applicable to a parallel strategy for the generation 

of polysaccharides similar to those present in the receptor‐binding domain of CoViD‐19, which might 

inhibit viral adhesion to its receptor and thus lead the way toward vaccines. 
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Highlighted Article 

 

Selective inhibition of anti‐MAG IgM autoantibody binding to myelin by an antigen‐specific 

glycopolymer 

Butrint Aliu, Delphine Demeestere, Emilie Seydoux, José Boucraut, Emilien Delmont, 

Alexandre Brodovitch, Thomas Oberholzer, Shahram Attarian, Marie Théaudin, Pinelopi 

Tsouni, Thierry Kuntzer, Tobias Derfuss, Andreas J. Steck, Beat Ernst, Ruben Herrendorff, 

Pascal Hänggi 

Anti‐MAG (myelin‐associated glycoprotein) neuropathy is a disabling autoimmune peripheral neuropathy 

that is caused by circulating monoclonal IgM autoantibodies directed against the HNK‐1 (human natural 

killer‐1) epitope. This glycoepitope is highly expressed on adhesion molecules such as MAG and is 

localized mainly in paranodal loops and Schmidt–Lantermann incisures of the peripheral nervous system. 

The glycopolymer PPSGG selectively bound anti‐MAG IgM autoantibodies and prevented the binding of 

patients’ autoantibodies to myelin of primate sciatic nerves in the IFA (indirect fluorescents assay) anti‐

MAG IgM assay (right panel). These findings corroborate the therapeutic potential of PPSGG for an 

antigen‐specific treatment of anti‐MAG neuropathy. 
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Review articles 

 

Pannexin‐1 in the CNS: Emerging concepts in health and disease 

Albert K. Yeung, Chetan S. Patil, Michael F. Jackson 

Pannexin‐1 (Panx1) is a channel which is best recognized for releasing ATP across the plasma membrane. 

It is also known to facilitate large non‐selective ion currents and mediate inflammasome activation. In this 

review, we highlight our current understanding of Panx1 function in CNS physiology and pathophysiology. 

We discuss the implications of Panx1 activity in the crosstalk between neurons, glia, peripheral immune 

cells and the vasculature. New insights in this area of study may enable the development of therapeutics 

targeting Panx1 in disorders of the CNS. 
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Original Articles 

 

Impact of neural stem cell‐derived extracellular vesicles on mitochondrial dysfunction, sirtuin 1 

level, and synaptic deficits in Alzheimer’s disease 

Bo Li, Jianhui Liu, Guojun Gu, Xu Han, Qi Zhang, Wei Zhang 

This study investigates the role of neural stem cell‐derived extracellular vesicles in a transgenic mouse 

model of Alzheimer's disease. Following treatment on APPswe/PSEN1dE9 mice, mice engrafted with 

neural stem cell‐derived extracellular vehicles revealed significantly higher expression of mitochondrial 

and synaptic function related factors, sirtuin 1, lower expression of oxidative damage, inflammatory 

cytokines, microglial activity, and exhibited significant improvement in cognitive performance, compared 

with mice injected with vehicle. Our study demonstrated that neural stem cell‐derived extracellular 

vehicles enhanced mitochondrial and synaptic function, SIRT1 activation, decreased inflammatory 

response, and rescued cognitive deficits in AD like mice. 
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Combination of antioxidants and NFAT (nuclear factor of activated T cells) inhibitor protects 

auditory hair cells from ototoxic insult 

Marijana Sekulic‐Jablanovic, Krystsina Voronkova, Daniel Bodmer, Vesna Petkovic 

Combination of L‐carnitine/N‐acetylcysteine`s antioxidative properties with the nuclear factor of activated 

T cells (NFAT)‐inhibiting aspect of 11R‐VIVIT results in a unique protective capacity against gentamicin‐

induced hair cell death. Gentamicin‐induced oxidative stress and reactive oxygen species (ROS), facilitate 

NFAT nuclear translocation, Fasl over‐expression, and pro‐apoptotic gene expression. L‐carnitine and N‐

acetylcysteine up‐regulate protective Nrf2, leading to increased Hmox1 expression. Heme oxygenase‐1 

attenuates increased ROS or inhibits calcineurin, and 11R‐VIVIT interferes with calcineurin‐NFAT activation, 

thus protecting hair cells from gentamicin damage. We show that an adequate combination of N‐

acetylcysteine and 11R‐VIVIT protects from aminoglycoside damage. ROS‐mediated damage underlies 

many forms of hearing loss, and this study could give a solution to their treatment. 
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Resolvin D1 ameliorates cognitive impairment following traumatic brain injury via protecting 

astrocytic mitochondria 

Yi-Zhi Ren, Ben-Zheng Zhang, Xiao-Jing Zhao, Zhi-Yuan Zhang 

Secondary injury occurs hours or days after initial traumatic event in traumatic brain injury (TBI) and leads 

eventually to neuronal loss and cognitive impairment. Our data reveal that resolvin D1(RvD1) reduces 

gliosis and protects astrocytic mitochondria simultaneously, which ultimately protects neuron survival. A 

possible mechanism by which RvD1 increases the supportive function of astrocytes is manifested as an 

increase in brain‐derived neurotrophic factor (BDNF) expression and restoration of glutamate aspartate 

transporter (GLAST) expression. These findings suggest that RvD1 and methods that protect astrocytic 

mitochondria may be potential therapies for ameliorating cognitive impairment after TBI. 
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Forkhead Box O3a requires BAF57, a subunit of chromatin remodeler SWI/SNF complex for 

induction of p53 up‐regulated modulator of apoptosis (Puma) in a model of Parkinson’s disease 

Priyankar Sanphui, Anoy Kumar Das, Subhas C. Biswas 

Parkinson's disease results from the death of dopaminergic neurons in the substantia nigra pars compacta 

region of the brain. The mechanism of neuron death still remains elusive. Here, we investigated the 

regulation of a pro‐apoptotic protein, PUMA by transcription factor, FoxO3a in a model of PD. In healthy 

cells, transcription factor FoxO3a is localized in cytosol as an inactive complex bound with 14‐3‐3 protein. 

6‐OHDA, a Parkinson's disease mimetic, treatment leads to a number of post‐translational modifications 

of FoxO3a which in turn causes its nuclear translocation. In nucleus, FoxO3a in association with BAF57 (a 

crucial member of chromatin remodeler SWI/SNF complex) binds with the FoxO‐binding site on Puma 

promoter. This binding results in increased PUMA expression and neuronal cell death. This findings 

suggest that FoxO3a requires chromatin remodeler complex protein BAF57 for transcriptional activation 

of its target gene PUMA and subsequent neuron death in response to 6‐OHDA. 
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Astroglial biotin deprivation under endoplasmic reticulum stress uncouples BCAA‐mTORC1 

role in lipid synthesis to prolong autophagy inhibition in the aging brain 

Dhasarathan Ganesan, Anand Ramaian Santhaseela, Sudarshana Rajasekaran, Senthilraja Selvam, 

Tamilselvan Jayavelu 

Astrocytes are the major site of branched‐chain amino acids (BCAA), lipid and neurotransmitter 

accumulates BCAA to uncouple autophagy induction under ER stress via chronic activation of mTORC1 in 

aged rat brain. Restoration of astrocytes biotin in vitro limits the symptoms associated with ER stress. This 

possibly delays brain aging by achieving metabolic homeostasis between neurons and astrocytes. These 

findings suggest that recognizing differential distribution and/or demand of micronutrients across cell 

types of an organ are critical to achieve systemic metabolic homeostasis during aging. 
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Cover Image 

 

Enteric short‐chain fatty acids promote proliferation of human neural progenitor cells 

L. L. Yang, V. Millischer, S. Rodin, D. F. MacFabe, J. C. Villaescusa, C. Lavebratt 

Front cover: Short‐chain fatty acids (SCFAs) in the human body are produced mainly by anaerobic bacteria 
in the gut from their fermentation of dietary fibers. SCFAs have been reported to be key mediators in the 
communication between the gut and the brain. Multiple effects of the SCFAs on the nervous system have 
been shown, including regulation of microglial maturation and activation and of embryonic stem cell 
differentiation into neural cells. However, the effect of SCFAs on early human neural cells is unknown. 
Results show that SCFAs at physiological levels increased the proliferation of human neural progenitor 
cells, generated from a human embryonic stem cell line (HS980). This finding proposes that SCFAs can 
regulate early human neural system development, which might be relevant for a putative ‘maternal gut‐
fetal brain‐axis’. 

Image content: Immunofluorescence staining image of human neural progenitor cells with Nestin (red), 
ZO‐1(green) and DAPI (blue), showing neural rosettes, tight junctions and nuclei. 

 

Read the full article ‘Enteric short‐chain fatty acids promote proliferation of human neural progenitor 
cells’ by L. L. Yang, V. Millischer, S. Rodin, D. F. MacFabe, J. C. Villaescusa, C. Lavebratt, (J. Neurochem. 
2020, vol. 154 (6), pp. 635–646) on doi:10.1111/jnc.14928 
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Review articles 

 

A mechanistic hypothesis for the impairment of synaptic plasticity by soluble Aβ oligomers 

from Alzheimer’s brain 

Shaomin Li, Dennis J. Selkoe 

This review summarized AD brain‐derived soluble Aβ oligomers (principally small, diffusible oligomers) 

could disrupt synaptic plasticity, by binding to membranes and changing excitatory–inhibitory balance, 

perturbing cellular prion protein and mGluR, down‐regulating glutamate transporters, activating cytokines 

and associated inflammatory mediators, and causing LTP inhibition and LTD facilitation. We synthesize 

these emerging data into a mechanistic hypothesis for synaptic failure in AD that can be modified as new 

knowledge is added and specific therapeutics are developed. 
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Original Articles 

 

Synaptotagmin‐7 enhances calcium‐sensing of chromaffin cell granules and slows discharge of 

granule cargos 

Mounir Bendahmane, Alina Morales, Alex J. B. Kreutzberger, Noah A. Schenk, Ramkumar Mohan, 

Shreeya Bakshi, Julie M. Philippe, Shuang Zhang, Volker Kiessling, Lukas K. Tamm, David R. Giovannucci, 

Paul M. Jenkins, Arun Anantharam 

 Syt‐7 is a high‐affinity calcium sensor expressed on chromaffin cell dense core granules. The purpose of 

this study was to assess the role of Syt‐7 in regulating the secretory response to cholinergic stimulation. 

Acetylcholine elicits secretion by elevating cytosolic calcium. The calcium sensitivity of exocytosis in cells 

lacking Syt‐7 is impaired. Cells that lack Syt‐7 also release peptide hormones at faster rates, implicating a 

role for Syt‐7 in regulating the exocytotic fusion pore. These data demonstrate that Syt‐7 has an 

important role in triggering exocytosis in cells and is likely to play a role in controlling hormone output, in 

situ. 
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SynGAP splice variants display heterogeneous spatio‐temporal expression and subcellular 

distribution in the developing mammalian brain  

Gemma Gou, Adriana Roca‐Fernandez, Murat Kilinc, Elena Serrano, Rita Reig‐Viader, Yoichi Araki, 

Richard L. Huganir, Cristian de Quintana‐Schmidt, Gavin Rumbaugh, Àlex Bayés 

Syngap1 gene encodes for different synaptic Ras/Rap GTPase‐activating (SynGAP) isoforms which are key 

for brain function. SynGAP C‐termini splice variants show different spatio‐temporal expression and 

subcellular localization in the developing mouse brain. This study reveals a non‐synaptic and 

heterogenous role of SynGAP spliced variants. Depicted abundance differences only allow relative 

comparison within a given tissue (top panel), postnatal age (PND, middle panel), or subcellular 

distribution (bottom panel). Ctx, cortex; Hip, hippocampus; Str, striatum; OB, Olfactory Bulb; Crb, 

cerebellum and tSynGAP, total SynGAP. 
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Enteric short‐chain fatty acids promote proliferation of human neural progenitor cells 

Liu L. Yang, Vincent Millischer, Sergey Rodin, Derrick F. MacFabe, Juan C. Villaescusa, Catharina Lavebratt 

Short‐chain fatty acids (SCFAs) in the human body are produced mainly by anaerobic bacteria in the gut 

from their fermentation of dietary fibers. They signal through the free fatty acid receptors 2/3 (FFAR2/3). 

Our results showed that SCFAs at physiological levels increased the proliferation of human neural 

progenitor cells (hNPCs) and affected the expression of proliferation related genes. This finding proposes 

that SCFAs can regulate early human neural system development, which might be relevant for a putative 

‘maternal gut‐fetal brain‐axis’. 
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SUMOylation controls the neurodevelopmental function of the transcription factor Zbtb20 

Silvia Ripamonti, Orr Shomroni, Jeong Seop Rhee, Kamal Chowdhury, Olaf Jahn, Klaus Peter Hellmann, 

Stefan Bonn, Nils Brose, Marilyn Tirard 

The transcription factor Zbtb20 controls the development of the mouse hippocampus and cerebral cortex 

and is post‐translationally modified by SUMOlation in cultured neurons and in the brain in vivo. Using 

mouse primary hippocampal neurons, we show that not only the expression of Zbtb20 but also its 

SUMOylation are required for normal neurite growth and arborization. Furthermore, SUMOylation of 

Zbtb20 is necessary for its proper control of a broad spectrum of target genes that are directly or 

indirectly involved in neuronal development and neuritogenesis. These data establish SUMOylation as a 

major regulatory process in the control of Zbtb20 function. 
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Role of 1‐Deoxysphingolipids in docetaxel neurotoxicity 

Katrin A. Becker, Anne‐Kathrin Uerschels, Laura Goins, Suzanne Doolen, Kristen J. McQuerry, Jacek 

Bielawski, Ulrich Sure, Erhard Bieberich, Bradley K. Taylor, Erich Gulbins, Stefka D. Spassieva 

In the dorsal root ganglia of mice treated with docetaxel, a peripheral neuropathy‐inducing 

chemotherapeutic agent, we discovered dysregulation of sphingolipid metabolism. Specifically, the levels 

of neurotoxic 1‐deoxysphingolipids were increased, along with dihydroceramides and ceramides. The 

levels of the bioactive sphingolipid metabolite, sphingosine‐1‐phosphate, were not changed, however. 

Moreover, our in vitro data with primary dorsal root ganglia neurons show that treatment with 1‐

deoxysphingosine resulted in neurite swellings and abnormalities, which were reversed by co‐treatment 

with sphingosine‐1‐phosphate. We suggest that exploring sphingosine‐1‐phosphate signaling can identify 

targets to address taxane‐induced neuropathy. 

 

 

  

https://doi.org/10.1111/jnc.14985


 
 
Cell proliferation and neurogenesis alterations in Alzheimer’s disease and diabetes mellitus 

mixed murine models 

Carmen Hierro‐Bujalance, Angel del Marco, Juan José Ramos‐Rodríguez, Carmen Infante‐Garcia, 

Sara Bella Gomez‐Santos, Marta Herrera, Monica Garcia‐Alloza 

To study the role of metabolic alterations in Alzheimer´s disease, we analyzed cell proliferation and 

neurogenesis using 5’‐bromo‐2’‐deoxyuridine and doublecortin immunohistochemistry in three different 

mouse models of AD and metabolic alterations: APP/PS1xdb/db mice, APP/PS1 mice on long‐term high‐fat 

diet, and APP/PS1 mice treated with streptozotocin. Cell proliferation and neurogenesis were reduced 

after streptozotocin administration, while an increase in cell proliferation and neurogenesis was detected 

in neurogenic niches from APP/PS1xdb/db mice at 14 and 26 weeks of age. Interestingly, metabolic 

parameters body weight, glucose, and insulin are reliable predictors for cell proliferation and 

neurogenesis in APP/PS1xdb/db mice. 
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